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Senate Bill No. 107

CHAPTER 1367

An act to amend Section 3502 of the Penal Code, and to add and
repeal Section 1706 of the Welfare and Institutions Code, relating to
youth, and declaring the urgency thereof, to take effect immediately.

[Approved by Governor October 2, 1989. Filed with
Secretary of State October 2, 1989.]

LEGISLATIVE COUNSEL’S DIGEST

SB 107, Presley. Youth: wards: biomedical research.

Existing law prohibits the conduct of any biomedical research on
any prisoner in this state. :

This bill would allow, until January 1, 1995, research involving the
administration of vitamins, minerals, and amino acids to wards,
defined to include persons committed to the Department of the
Youth Authority, who are 18 years of age or older, and analysis of
their hair and blood, if the Department of the Youth Authority
approves the research after making a specified determination, the
research subjects have given informed consent, the substances
administered are limited to those which are approved by the federal
Food and Drug Administration and which do not require a
physician’s prescription, and the substances are administered only
within 3 times the Recommended Dietary Allowance, as specified,
under the supervision of a physician. The bill would require that
protocols for the research conducted pursuant to the above
provisions be subject to review and approval by a research oversight
committee, as created by the bill. It would prohibit the Department
of the Youth Authority from conducting any investigation of a new
drug, as defined, without approval from the federal Food and Drug
Administration. The bill would provide that its provisions would be
repealed as of January 1, 1995.

This bill would declare that it is to take effect immediately as an
urgency statute.

The people of the State of California do enact as follows:

SECTION 1. Section 3502 of the Penal Code is amended to read:

3502. Except as provided in Section 1706 of the Welfare and
Institutions Code, no biomedical research shall be conducted on any
prisoner in this state: ‘

SEC. 2. Section 1706 is added to the Welfare and Institutions
Code, to read:

1706. (a) Notwithstanding Section 3502 of the Penal Code,
research involving the administration of vitamins, minerals, and
amino acids to wards and involving analysis of the subjects’ hair and
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blood may be conducted provided that the following conditions exist:

(1) The Department of the Youth Authority approves the
research after making a determination pursuant to Section 3515 of
the Penal Code.

(2) The research subjects have given informed consent under
Section 3521 of the Penal Code.

(3) The substances administered in the research are limited to
those which are approved by the federal Food and Drug
Administration and which do not require a physician’s prescription.

(4) The substances are administered only within three times the
Recommended Dietary Allowance established by the National
Research Council in effect on the effective date of this act under the
supervision of a physician.

(5) The withdrawal of blood shall be performed only before
commencement and following the conclusion of the research and
shall be withdrawn in a medically approved manner. Only a
physician, registered nurse, licensed vocational nurse, licensed
medical technician, or licensed phlebotomist may withdraw blood
specimens for the purposes of this section.

(b) Protocols for the research conducted under this section, and
its implementation, shall be subject to review and approval by a
research oversight committee. Membership of the committee shall
include at least two physicians not employed or on contract to the
Department of the Youth Authority or the Department of
Corrections, the Chief of Medical Services of the Department of the
Youth Authority, a representative from the State Department of
Health Services, at least two persons with extensive background in
research competent to critique the proposal outlined in this section
and assist in its implementation, and a person representing the wards
to be selected by the State Public Defender’s Office.

(c) As used in this section, “ward” means persons who are
committed to the Department of the Youth Authority who are 18
years of age or older.

(d) The Department of the Youth Authority shall not conduct any
investigation under this section of a new drug, as defined in Section
201 of the federal Food, Drug and Cosmetic Act (21 U.S.C. Sec. 321)
without approval from the federal Food and Drug Administration.

(e) This section shall remain in effect only until January 1, 1995,
and as of that date is repealed, unless a later enacted statute, which
becomes effective on or before January 1, 1995, deletes or extends
that date.

SEC. 3. This act is an urgency statute necessary for the
immediate preservation of the public peace, health, or safety within
the meaning of Article IV of the Constitution and shall go into
immediate effect. The facts constituting the necessity are:

Current law needs to be changed in order to permit a planned
research program, authorized by this act, to be implemented at the
earliest possible date so that the program may lead to the reduction
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of violence among incarcerated persons.
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DEPARTMENT OF PHARMACOLOGY
COLLEGE OF MEDICINE

December 16, 1988

Mr. Everett L. Hodges
14711 Bentley Circle
Tustin, CA 92680

Dear Red:

This letter summarizes the results obtained from the University of California, Irvine (UCI) research
project on "Hair mineral levels in a group of violent prisoners and matched controls.” The main hypothesis

of the research study was that violent individuals would possess hair mineral patterns different from non-
violent controls.

In 1985, UCI and California State University, Stanislaus, obtained from the Deuel Vocational Institute in
Tracy, California, hair samples from 107 prisoners and 33 guards. Samples were also obtained from 25
control subjects who resided in the Tracy/Stanislaus areas. These samples (n = 165) were drawn
equally from Black, Caucasian and Hispanic races. Dr. Rich Haier from the Department of Psychiatry,
UCI, in addition, obtained 27 samples from control subjects from the Irvine area.

Dr. Haier coded the samples (n = 192) and sent them to the Honorable Warren Knight, retired Superior
Court Judge. Judge Knight retained the codes and mailed the samples to Doctors Data in Chicago, lllinois,

“for analysis by atomic absorption. The data were examined by us, and the following pattern emerged:
Hair samples from violent prisoners, in general, possessed higher levels of manganese. Some violent
individuals, in addition, possessed higher levels of lead and magnesium.

The prison volunteers were incarcerated at the facility for extended lengths of time. Therefore, it was
argued that these observations could have been artifactual, arising from within the institution.

A second study was proposed in 1986. This study paid particular attention to the length of incarceration
of the prison inmates. Thirty samples each were obtained by the San Bernardino and the Los Angeles
County Sheriff's Department from prisoners who had been recently arrested for a violent crime. The
requirements were that samples could only be obtained from volunteers who had been incarcerated for
not more than 30 days. UCI gathered an additional 39 samples from a control group. The samples were
analyzed by Doctors Data in Chicago, lllinois.
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In this study, the data showed a similar trend in hair mineral levels, namely, high manganese, with high
lead and magnesium in violent individuals compared to non-violent controls. On close scrutiny of the data,
Rebello, et al., observed that a superior discriminant marker appeared to be manganese levels. In
particular levels above 0.70 ppm were observed in violent prisoners with greater frequencies. Because
these observations were "post hoc”, it was proposed to do a third study to est whether or not
manganese levels above 0.7 ppm could be used as a marker for violence.

Sheriff Floyd Tidwell of San Bernardino County agreed to provide 30 hair samples from recently-
arrested Caucasian volunteers at the San Bernardino jail. Thirty control samples were collected in the
San Bernardino area, 15 from the Fullerton area and 15 from the Irvine area. All samples were matched
for age and race. The samples (n = 90) were delivered to Doctors Data for analysis. '

The following table summarizes the results:

JABLE I: SAN BERNARDINO JAIL STUDY

Identity Total Marked Percent
Prisoners 30 9 30
Control 60 3 5
Ratio 6:1

TABLE Il DEUEL PRISON STUDY (September 1985)

\dentity Total Marked Percent
Prisoners

Violent Crime/Violent Inmate 32 21 66
Violent Crime/Non-Violent Inmate 34 22 66
Non-Viol. Crime/Non-Viol. Inmate 41 40 a5
Prison Guards 33 7 21
Stanislaus Town Controls 25 1 4
UCI Controls 27 3 1
Subtotal Prisoners 107 83 78
Subtotal Controls 85 11 13

Ratio: 6:1
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TJABLE Il: (Continued)
LOS ANGELES and SAN BERNARDINO JAIL STUDIES - September 1986)

Identity Total Marked Percent
Prisoners - Los Angeles 28 11 39
Prisoners - San Bernardino 32 21 66
Control Group 39 6 15
Subtotal Prisoners 60 32 53
Subtotal Controls 39 6 15
Ratio: 3.5:1

TABLE lil: CUMULATIVE OBSERVATIONS

Identity Total Marked Percent
Prisoners 197 124 63
Controls 184 20 1

We believe that hair manganese levels may be an important predictor of violence. These
observations should be verified using subjects from other areas of the United States.

We are grateful for your financial support and input throughout the study.
Sincerely,

.,)/,%1/& / /

Tessio Rebello, Ph.D.
Adjunct Assistant Professor

ﬁ;m‘ 4. nttsiha i

Louis A. Gottschalk, M.D.

Professor
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SBu wrgets YA Wards
for probes on violence

Can the rout causes ol viglence be de-
tected inone's hiair? Could a dictary
change have prevented the massacres
James Oliver Huberty and Patrick E.
Purdy inflicted at a San Ysidro McDon-

“ald's and a Stocklon schoolyard?

Everetl L. *'Red” Hodges of Tustin,
an independent oil producer, olfers a

qualified yes to lhosc astounding qucs-
tions.

Hodges is behind a Senate bill silting
on the governor’s desk to allow some 100
violent California Youth Authority adult
wards to be voluntarily used as guinea
pigs by widely respected Calilornia uni-
versity researchers to lest Hodges' the-
ory, :

It would be the first such biomedical
research using state prisoners or wards
since the Legislature banned the practice
in 1986. The prohibition was intended to
avoid such controversial procedures as
sterilizalion or chemical alteration of
one's personality ala *‘Clockwork
Orange."

The legislation, SB107 by Sen. Robert
Presley, D-Riverside, authorizes the five-
year research project to determine if
there is a correlation between violent
conduct and abnormal levels of certain
vitamins and minerals in their systems
and whether normalizing these levels
would cut violent behavior in society.

Presley said *'preliminary studies in
California and elsewhere, including a stu-
dy involving youths in five slales, has
shown that a high percentage of violent
offenders have substandard levels of
essential nulrients, or high levels of such
substances as zinc, cadmium, man-
ganese or lead.

TR

Iliis doesu't prove one causes the
other. But examining this premise will be
the aim of the project. If there is a corre-
lation, this could be landmark resecarch
since we do not have much luck at pre-
sent in reducing violent conduct in our

“sociely,” said Presley.

Huberty on a warm July afternoon in
1984 opened fire at a busy McDonald's,
killing 21 and wounding 19 before a police

sharpshooter’s bullet managed Lo stop
the slaughter.

In January of this year, Purdy opened
fire at Cleveland Eleinentary School in
Stockton, killing five children and wound-
ing 30 others before killing himself.

A special analysis of Huberty's hair
found il to contain extraordinary high
levels of the toxic elements lead and cad-

minm and exhibitod o tid [P ] N

Michael
Otten

lern previously observed in violent
sociopaths,"”

Reportedly, a similar study is also in
Ule works that would examine a few
A strands of Purdy's

xjYocks. Both men re-
 portedly worked as

M welders and had guns,

T3 | Loth described as

potential sources lor

loxic exposures.

N34 Atlirst Presley
<y and his staff didn't
W a3 | give much credence
A T RL¥ jio Hodges and his the-
PURDY ory.

Hodges, buoyed by the dietary correc-
live changes he saw occur with a prob-
lem son, persisted devoling time and
money to rescarch elforls in this field.

Presley called him the “'catalyst
whose unceasing elforts lor the past
eight years have convinced us that this
rescarch needs to be done.”

Il the study conlirms previous re-
scarch Wiat violent offenders have abnor-
mally high levels of certain trace
elements, it will shift into a second
phase. That involves giving normal doses

of over-the-counter vitamins, mincrals
and amino acids.

“Itis not far fetched to supgest that
we examine possible lie-ins between
abnormal substance inlake of vilamins
and toxic chiemicals and the possible
impaclt on the brain as regards violent
behavior,” said Presley. *'It's serious re-
search that necds to be done."” The pro-
ject still needs approval of the federal
Food and Drug Administration, which
has laken a dim view loward hair re-
secarch,

If proved true, the ramilications could
be staggering.

“I'm waitling for someone to prove e
wrong,' said Hodpes, who is convinced
he has stumbled onto something that will
really make this a kinder and gcnllcr :
state and nation.

Michael Olien is a polincal columnist in

c

Sunday 10-1-89
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cer rate has occurred in several parts of

.. g the country.

+ Perhaps not surprisingly, both the in-
vestigators who support and those who

~oppose the idea of an estrogen-cancer
link manage to interpret this downturn in
favor of their own theory. The support-
ers suggest that the downturn reflects the
detreased use of estrogens occurring as
a result of the reports that the drugs
cause endometrial cancer. The decrease

~occurred very rapidly, but this is consis-
tent with the possibility that estrogens
are tumor promoters rather than true
carcinogens as some investigators pro-
pose. Tumor promoters do not cause
cancer by themselves but speed up the
development of tumors initiated by car-
cinogens (Science, 11 August, p. 515).
The effects of promoters are reversible,
at least up to a point, and the tumors do

_not develop if exposure to the promotor
stops belore this point is reached.

In contrast to this point of view, H(ﬁ
witz and Feinstein propose that the in-
crease in endometrial cancer was itself
the result of increased detection. More D
& C's and hysterectomics have been
performed in the past decade or so and
this would lead to more endometrial can-
cers being found. Now that the excess
cancers have been detected, the -inci-
dence of disease is returning to its true
level.

At present, seven epidemiological
studies favor a link between estrogens
and endometrial cancer. Five of the sev-
en studies have been published and two
are in press at the New England Journal
of Medicine. Because two earlier studies;
which were performed in a manner simi-
lar to that advanced by Horwitz and
Feinstein, also discount the existence of
the tink, the score now stands at seven to
three in favor of a causal connection be-
tween cstrogens and endometrial cancer.

—
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ut Horwitz and Feinstein quote the late
epidemiologist Harold Dorn on epidemi-
Ol()glc'\l research of this type Dotn said:

“reproducibility-docs’ nom\‘blmh valid-
ity, @? wime uu/.\kc can be made
repeatedl an a gumenl that can also.
be cited by the other side in this dis-
pute. ! : ~

As a resyltofthe reports linking estro-
gcﬁjrs\_’cf fidometrial cancer, the Food
and Drug Administration currently re-
quires that the tabel for the drugs carry a
warning that they are associated with an
increased risk of the cancer: the label al-
so advises physicians to prescribe estro-
gen in the lowest doses and for the short-
est time required to control menopausal
symptoms in order to minimize that risk.
The FDA is reviewing the work of Hor-
witz and Feinstein, a process that should
take about a month, to determine wheth-
er a change in the policy on estrogen use
is warranted. —JEAN L. MARX

Hair: A Diagnostic Tool to Complement Blood Serum and Urine

Hair has the potential to become a re-
markable diagnostic tool. It is easily col-
lected without trauma on the part of the
donor, it can be stored without deteriora-
tion, and its contents can be analyzed
relatively easily. Trace elements, in par-
ticular, are accumulated in hair at con-

_centrations that are generally at least ten
times higher than those present in blood
serum or urine and may provide a contin-
uous record of nutritional status and ex-
.posure to heavy metal pollutants. Some
drugs have already becen shown to accu-
mulate in hair, and it seems likely that
other organic chemicals may be identi-
“Tied there when sulliciently accurate ana-

ytical techuiques are developed. Hair
analysis thus promises—to-be an ideal
complement to secrum and urine analysis
as a diagnostic tool.

Much of the original interest in analy-
sis of hair involved its application to fo-
rensic science. Early investigators hoped
that measurement of the concentrations
of 10 to 15 trace elements in hair might
make it possible to link a hair sample ob-
tained at the scene of a crime with a spe-
cilic individual. Subsequent work has
shown that hair analysis has limited fo-
rensic value; profiles of trace element
concentrations vary significantly in hairs
collected from different parts of the
head, and profiles obtained with many
hairs change appreciably with time. n
the process, though, investigators found

SCIENCE. VOL. 202, 22 DECEMBER 1978

that hair analysis can indicate exposure

o certain pollutants and can serve as a

probe of physiological functions.

The best results have been obtained
with heavy metal pollutants such as lead,
arsenic, cadmium, and mercury. Several
investigators in Japan, Sweden, Canada,
and the United States have shown that
concentrations of these elements in the
hair provide an accurate and relatively
permanent record of exposure, and that
there is a good correliation between con-
centrations in hair and concentrations in
internal organs, Typical examples of
such measurements were provided by
Amares Chattopadyyay of Dalhousice
University at the Second Human Hair

Symposium, which was held T Uclober

Chattopadyyay found, for example,

that the concentration of lead in hair was
lowest in rural population groups, higher
in urban groups, and highest in individ-
uals who tive close to lead smelters.
These differences are presumed lo re-

Mlect dlllcrmg exposures to lead in i
n Xt aint, and mdusm.\l

emissions. He ulso observcd the highest
toncentrations of mercury and cadmium
in hair from individuals with known ex-
posure to thc metals. Sunilar results
have been reported by other investipa-
tors, but the absolute concentrations re-
ported differ appreciably because of dif-
ferences in technique (sce box). Chat-

0036-8075/78/1222-1271500.50°0  Copyright © 1978 AAAS

topadyyay and others have also shown
that the approximate time of occurrence
of short, imtense exposures to heavy
metals can be determined by sectioning
hairs along their length and analyzing
each section,

Several groups are thus compiling
baseline data about normal concentra-
tions of trace elements so that hair analy-
sis can be used to monitor exposure to
pollutants. The most notable effort is
that of the luternational Atomic Energy
Agency {IAEA) in Vienna. Yu S. Ryabu-
ahin of the IAEA is collecting analytical
data on more than 40 elements from lab-
oratories in 13 countries. Several indi-
vidual investigators are daing the same
thing on a smaller scale. Still others,
such as Harold G. Petering of the Uni-
versity of Cincinnati College of Medi-
cine, are feeding the heavy metals to ani-
mals in measured quantities and mon-
itoring concentrations in hair in an effort
to correlute exposure and concentra-
tions.

Animal hair might also be used to
monitor environmental pollutants. Nor-
man F. Mangelson and his colleagues at
Brigham Young University, for example,
are analyzing trace element concentra-
tions in the hair of rodents collected in
Utah’s Lake Powell Recreation Area,
the site of a proposed coul-lired power
plant. Once they have established base-
line concentrations, they plan to contin-
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Growing Pains for a New Field

+The science of hair analysis has undergone several growing pains, due, in
large part, to the failure of early investigators, in their sceming haste to
*produce useful results, to develop or adopt uniform procedures for collect-
ing, preparing, and analyzing hair. In consequence, measurements made in
any laboratory today can generally be assumed to be accurate, but com-
parisons of data obtained from diferent laboratories often show large varia-
tions in absolute values. There is, furthermore, little agreement about pre-
cisely what constitutes normal concentrations of trace elements in hair, Un-
til this situation is corrected, advancements in the ficld will be impeded.
Fortunately, some corrective measures are being taken.

One of the principal problems of hair analysis—also one of its chief ad-
vamtages—is the accessibility of hair to the external environment, Air and
waler deposit many trace elements on the surface of hair: sweat does the
same. Grooming habits compound the problem. Some antidandrufl sham-
poos, for example, contain zinc or selenium and some hair sprays contain
manganese and other metals. Many of these elements may become irre-
versibly bound to the hair.

Thus, notes Adon A. Gordus of the University of Michigan, the concen-
tration of many elemeuts increases with increasing distance from the scalp
and there may be as much as a 30-fold difference in concentration of some
elements between opposite ends of hair strands. The problem can be mini-
mized by analyzing only the portion of the hair closest to the scalp, and
most investigators now do this: some data produced earlier, however, are
not consistent with current data because this restriction was not observed.

A more severe problem is the removal of external contaminants. The ob-
vious solution is to wash the hair before analysis, but there is no consensus
about how this should be accomplished. Some laboratories wash hair in
distilled water, some use detergents, some use a combination of aqueous
detergents and organic solvents, and still others use chelating agents to trap
metal ions. Data indicating the effects of these washing procedures are
scant, but it is clear that the different procedures remove different con-
taminants and different proportions of trace elements. Washing procedures
are a major source of inconsistencies among laboratories and, at present,
there appears (o be no agreement about which should be adopted univer-
sally.

The actual hair analysis is generally performed by neutron activation
analysis, photon activation analysis, atomic absorption spectrometry, or
particle-induced x-ray emission analysis. Each of these is highly sensitive
and can detect very small quantitics of many elements in hair. Comparisons
of results obtained with the dilterent techniques are reliable, however, only
if there are standard reference materials with which to calibrate the in-
struments. At present, there are no such materials, but the International
Atomic Energy Apency-—which is particularly interested in nuclear tech-
niques for hair analysis—is attempting to develop some. If such standards
become available, and if investigators can be induced to use a standard
method for sample preparation, results should become more consistent.

Another problem results from the preliminary successes already achieved
through hair analysis. Commercial laboratories that perform hair analvses
are springing up throughout the country, but particularly on the West Coast.
These laboratories, Gordus says, often produce elaborate and impressive
computer printouts that would secem to indicate the nutritional status of the
client—despite the fact that the technique has never been demonstrated to
be effective for this purpose.

In most cases, therapies proposed on the basis of hair analysis appear to
involve relatively harmless dietary supplementation with, for example, zinc
or other essential elements. In some cases, though, chelation therapy has
been suggested for clients whose hair shows slightly above-normal concen-
trations of toxic heavy metals. Chelating agents, which bind 10 metal ions to
speed their elimination from the body, can also remove essential metals,
and, however, their use is generally recommended by physicians only in
cases of exceptionally high exposure. Many investigators thus think that the
- operations of such laboratories should be severely restricted. —T.H. M.
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ue testing rodent hair to monitor poten-
tial emission of pollutants by the power
plant.

Unusual concentrations of trace ele-
ments in hair may also provide a tool for
the diagnosis and therapy of discases.
Harry Shwachman of the Children’s
Hospital Medical Center in Boston and
Louis Kopito of the Massachusetts Insti-
tute of Technology, for instance, have
shown that children with cystic fibrosis
have as much as five times the normal
concentration of sodium in their hair, but
only abou 10 percent of the normal con-
centration of tightly bound calcium,
Analysis of these two elements in hair,
Shwachman says, is thus a useful tool
both for screening for cystic fibrosis
and for assisting in diagnosis of the dis-
ease.

Shwachman and Kopito have also
found that there is less sodium than po-
tassium in the hair of patients with celiac
disease, a disorder in the digestion and
utitization of fats: there is generally three
to four times as much sodium as potas-
sium in the hair of healthy individuals,
The ratio of sodium to potassium returns
to normal with improvement in the con-
dition, so it is a potentially useful mon-
itor of therapy. They have also shown
that hair from victims of phenylketo-
nuria, an inborn error of metabolism,
contains below-normal concentrations of
magnesium  and  much-below-normal
concentrations of calcium, and that hair
from victims of a severe protein-calorie
malnutrition kaown as Kwashiorkor has
markedly increased concentrations of
zinc.

Scveral investigators, such as Ananda
S. Prasad of the Wayne State University
Medical Schoul and Petering. have
shown that marginal zinc deficiencies in
the dict can be identified by below-nor-
mat concentrations of zinc in hair. (Se-
vete zine deticiencies are generally char-
aclerized by extensive loss ol hair, but
the little hair that does grow contains
normal concentrations of zinc.) Such
deficiencics can produce retardation of
both growth and sexual maturation.
They may occur more often than has
been expected, according to K. Michael
Hambidge of the University of Colorado
Medical Center. because diets of many
low-income people provide refatively
little zince,

Hambidge tested children in Denver's
Head Start program—which is designe'd
to assist children from low-income famt-
lics—and found that both their hair and
blood serum contained signiﬁcaml‘y
lower concentrations of zing than spect
mens from chitdren of middle-income
familics. In general, the lowest concen
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smallest children. Hambidge picked six
of the children with the lowest zinc con-

: ‘centrations in their hair for further test-
. aing and found that taste perception was

impaired in five. Addition of small zinc
suppiecments to the children’s diets re-
stored their taste perception and in-
creased zinc concentrations in their hair

" to normal.

Other investigators, such as Delbert J.
Eatough of Brigham Young University,
have found that iron deficiencies can be
detected by hair analysis. This appli-
cation appears to have less vaiue, how-
ever, since the normal concentration of
iron in the blood is relatively high and al-
ternative techniques for monitoring iron

‘deficiencies are already in widespread

use.

Another area of interest is the relation
between sugar metabolism and chro-
mium. Hambidge and Walter Mertz of
the U.S. Department of Agriculture in
Beltsville, Maryland, have indepen-
dently demonstrated below-normal con-
centrations of chromium in the hair of

" victims of juvenile-onset diabetes. This
-finding is supported by biochemical evi-
.dence that demonstrates low concentra-

tions of chromium in the blood of some
patients with juvenile-onset diabetes. In-
terestingly, Eatough and his colleagues
have shown that chromium concentra-
tions are normal in the hair of maturity-
onset diabetics from the Pima Indian na-
tion, which has a very high incidence of
diabetes. Most diabetologists now be-
lieve that juvenile- and maturity-onset
diabetes have different causes, and this
finding appears to Support that conclusion.
- To further delineate this relation,
Emily Sheard and Richard Carter of the

" Clinical Chemistry division of the Center

for Disease Control (CDC) have been de-
veloping a standarized technique for
measuring chromium in hair. The CDC is
the central laboratory for the National
Center for Health Statistics' Health and
Nutrition Examination Survey (HANES).
In the current phase of HANES, data are
being collected from some 21,000 indi-
viduals to provide statistical data about
normal health; glucose tolerance tests
will be conducted on a third of the indi-
viduals. Sheard and Carter hope to per-
suade the investigators also to collect
hair samples from each of these indi-
viduals so that chromium concentrations
can be correlated with the results of glu-
cose tolerance tests. Hf the initial results
are confirmed, hair analysis might pro-
vide a useful tool for screening for diabe-
tes,

One of the more controversial aspects
of hair analysis involves the relation be-
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telligence or learning ability. One of the
first indications of a link was obtained in
1973 when Adon A. Gordus of the Uni-
versity of Michigan reported that the hair
of students with high academic marks
contains substantially more zinc and
copper and less iodine, lead, and cad-
mium than the hair of students with low
marks. Subsequent work by Gordus has
shown that the differences are not so
pronounced as they were first thought to
be, but are nonetheless real. Gordus
notes that the literature contains much
data indicating an association between
zinc deficiencies and learning deficits in
rodents.

Link to Learning Disabilities

Last year, Robert O. Pilil and his col-
leagues at McGill University reported
that they could distinguish between nor-
mal children and those with learning dis-
abilities with 98 percent accuracy by an-
alyzing concentrations of 14 elements in
hair. Particularly important in the dif-
ferentiation, they found, were increased
levels of lead, cadmium, and manganese,
and reduced levels of lithium and chro-
mium. A follow-up study of these chil-
dren after 2 years of behavioral and nu-
tritional therapy, Pihl told the symposi-
um, indicated that both their behavior
and the trace element profile in their haic

“had returned almost to normal. Pihl and

others are now attempting to reproduce
these results, but Pihl, at least, has en-
countered some methodological prob-
lems in the analytical procedure. In his
most recent studies, however, he also
has observed an association between low
zinc concentrations in hair and certain
types of learning disabilities.

P. J. Barlow of the University of As-
ton in Birmingham, England, and M. Ka-
pel of the University of Leeds have ob-
served a relation between trace element
profiles in hair and four different types of
mental abnormality. ln hair from 67 wo-
men with Down’s syndrome, also known
as Mongolism, they observed below-nor-
mal concentrations of calcium, copper,
and manganese {some other abnormal-
ities in the hair appeared to be related to
environment). Low concentrations of
calcium had previously been observed in
the blood of Down's patients.

In hair from 37 patients with schizo-
phrenia, Barlow and Kapel observed be-
low-normal concentrations of cadmium
and manganese, and above-normal con-
centrations of lead and iron. The low
manganese may be particularly impor-
tant, Barlow told the hair symposium,
because some reports suggest that man-
ganese chloride may be effective in ther-

ivae et s
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apy ol schizophrenia. In hair from a
group of 25 severely subnormal young
people in a hospital in Denmark, the two
investigators observed below-normal
concentrations of manganese, iron, lead,
and copper, and above-normal concen-
trations of zinc. And, finally, in hair from
five patients with ataxia telangiectasia,
they observed low concentrations of
copper. This hereditary disease is mani-
fested in a number of symptoms, in-
cluding mental retardation, enhanced
susceptibility to damage from radiation,
and enhanced susceptibility to damage
from x-rays. The low concentrations of
copper may be particularly relevant,
Barlow says, because copper is involved
in DNA repair mechanisms.

The utility of hair analysis has been
expanded somewhat by Peter F. Jones
and Annette M. Baumgartner of The
Acraspace Corporation in Los Angeles
and Werner Baumgartner of the Los An-
geles Veterans Administration Hospital.
Previous investigators had shown, using
relatively insensilive techniques, that
barbiturates, amphctamines, and dopa-
mines can be detected in animal hair if
large enough amounts of hair are used.
The Los Angeles investigators used the
more sensitive technique of radioimmu-
noassay to extend these results to hu-
mans. In their initial studies, they dem-
onstrated that morphine is present at
concentrations of 1 to 10 nanograms per
milligram in the hair of mice that had pre-
viously been injected with the drug.
They also found that the drug remains in
the hair for at least 3 months after injec-
tion and that, by sectioning the hair
lengthwise, it is possible to tell approxi-
mately when the drug was injected. Sub-
sequent studies among patients at a drug
abuse clinic indicated the presence of
heroin metabolites in hair samples from
each of 60 patients who admitted prior
drug use. Conventional urinalysis in-
dicated the presence of the drug in only
30 percent of the patients—an indication
that 70 percent of the subjects had used
the drug at least 2 days prior to specimen
collection.

Jones and Baumgartner are now trying
to develop similar assays for barbiturates
and amphetamines, and Jones thinks it
possible that there may be many other
organic chemicals locked into hair. They
are thus trying to adapt highly sensitive
chromatography-mass spectrometry tech-
niques to the study of haic in the hope
that other drugs of abuse. chemothera-
peutic agents, and perhaps even bio-
chemical intermediates may be detected.
1f this should be the case, a completely
new dimension of hair analysis will be
opened. —Tnonmas H. Mauci 1]
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30w 101 Regie

PATIENT

800/32)-2784

In Nhinois: DOCTOR. T I L T 0 N
A1201231-3649

. [ R g ]

e zs.L‘ix__L
;Accr \CCT:12765

"KEKRK!

s e v 2 st : LABNO:g4()53-01270ATEIN: 02/22 /84 _|PATEOUT: (09723784
DATE SAMPLED: (2 (H784  !SHAMPOO: FABERGE ORGANICS ISAMPLE SIZE: , 360
‘omcf CoDE: A-02N "HAIR COLOR: BLOND | SAMPLE TYpe: HEAD HAIR
. Nutrient Mineral Levels
3 NUTRIENT | - PATIENT LOW A "“ERENCE RANGE °f "lQH L3 ,-"‘%‘L!u"g'%ﬁ'ﬂ"’f
! MINERAL LEVEL TWO STANDAND ““onE s1ANDARD 21 OnESTANDARD | TWO STANOARD |asovi . REFERENCE P,
; et M G N v O e ol 4 3‘
, Cateium 2334 o **********fif*f******’tf 3931 1¢
! Magnesium ;. 112 i o | H Ak ek ok ke wn . r N 39=-" {i
Sodium | 2831 o “*******t*ﬁ**k?ffffiig i 19= 1{°
Potsssium | 300 . : —T-_min—"—V‘ ¢
Copper i 41 LT CIRARKARRR KRR R
Zinc ' 1%8;Tj I **i*' ““’"~!f"f~_—128— 1E
fron i 22 T *k**tk**t*tt******** “”|'-‘m' 1
 Manganewe | 6,66 | - AL A el L LLETEY EUE S T B Y.
Chromium | W37 AR AR AR AR AR AR A AR R AR R RN b !’“‘ """ 6112
Cobalt | .(,2| : '*******t*i***********l '12- '_l
Lithium | <1231 - Tleakaann T _006= 12
M:'.xzd:nu_J._-_-ﬂ"f" O L L T St AN £ o B
' Phosphorus S 75 AL EELEEEESLEESEEE N'_ o o 94— 18
: Sol_uloin—n__"‘_' ) _28 ‘o ' Ahkkhkhk ki I‘ _] e _—"1 6— 8
Csiticon ' 5. KRRRKRRRA A ! ' 4- i
_Vanadium J":éo}m‘ - 'ttt*tt*ttt*i*t*** LTI, 9T L2
et ame e e R S, AR AN X
. m e —me e e e STy S T O e Tt
ADDlTIONAL MINERAL LEVELS
satee 437314 (%% &k ’ T T32760-5119
Swontium 10,5 ¢ AR ARRR KR RA Ak Ak T T TTTIITT00
_ngm_”“_“ 6.6 ] ) ‘****t****&*i%***i&i?f}f 1"";3- 37
Boron ~ 1 2.7 _ ) PRARRK AR KA KR AR A —_"."'i'—_“fg:"zf
_Gold | 644 A 'ttkﬁttt*tt*t*ﬁ*t** *'}7"“"',06- A
Silver . C e300 o * T 1T TTA107 «5
Unm_m_j mm__Jﬁ_\.: ' ‘ T ‘ .****t******** TUTTG T T Ty
‘Amtimony i | e S B B
Tungaten ) ! R o
Zirconium _ ! ~%¢9l K o L Rkkkk kA AR AR RRAR | T T
- . O TR C RN . Wwa o urlm,ow e .o e
ELL bl anlh e e ARl BT S IR o T S
- [RIG SRS TR A P LR Ir T B R N'FTM"‘Q"‘.:a"!’- %!'g's 1ue
ey LEVEL REPEREMNCE RANOE
e TR R Tt A TOX|C Mlneralm:lt::e-\Y?!S (PR DR B I AL T CiMﬂ - @.—____..lz_.
£ toxic PATIENT | ., o __:““" ~HIGH [e%2n]15.7) 2.5- 7.5
| MINERAL .,..%E«V‘i#..-.;n. o ] Ao ‘,,.Ns.’:s.;:,::.r:?m CoP 43091 2,7= 9.2
SRS KA Wk | ARoviMeny ) | APOvEMEAN-  amovemean | CuFe _33- 145
! Lead 1 16 i ****t*t**ﬁ**t‘ 15 TCaMnl " 35 470_ 2440
TAmenic | 2.9 M wwann w.0 ; RRRLIED L9-10.0
“Mercury 2ol T AEARKARARRRR D 51 777 TUTTTINGR 9.3 T 44 5.7
" Codmium 2:1:1_*************1 0********** o T U T ZalK . 4 | 3= 12~
CAluminam |42 ke ' 303'”” - - TZn/Cu] 3,50 4L.4-.10.0.
T 5.7 AARARRANRRRRHD | 2************ T TCuiFe| 1.8 9= 5,77
»élryllium _*'.0-68-]}: KhkhkARkRk _‘ A TR T T FEeTMn 3| 6= T
TOTAme,cs ***t*******t*****k*k*t**************** cu/Cd 8i 37= 201!
“mace: CAUCASTAN ™" ™ ™ sampie conottion: NORMAL™ T (Eeicd| T 67 T 289 12730
HAIR PREPARATIONS: T SefMg| .11 13- 58"
"ORINKING WATER SOURCE: CLITY NATER CoemTTme e T [ cwrp 11 78-_ 348"
.Lab P;ocudunshl.\ccol‘d‘ln; ;;;S?IL-;';’;;;:;\——“ o TR T T et st N\ 5 ;o;':luti]:;.%l'ugr ':/éi:ﬂ () ,‘,___“..J, U,,-,._Lu 5_6‘
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DATE SAMPLED 02[ 1 0/

omcscooe _A-02N

1 Rd. In ithnnis- DOCTOR!

SHAMPOO: SUAY E

. SAMPLE SIZE:  4((Q
HAIR coLoR: BLAC K

SIEY " I3 A TS Y ¥ 17 S

_ Nutrient Mineral Levels

| SAMPLE TYPE: HEAD HAIR

P VR Wi T - |

[RRRRRLE] .___..AGE: 37 |8l'.
S.A. :uz/z;n.nsw v TOH KERRI . IACCT: 12 [&:]
; LABNO:g4053-01240ATEIN: (32727 /84 |DATEOUT:

sl Al B M TR TR LN A LR TSN LA hasiie UL B £ R BRI Y E RN L
e |
AV R— P LOW e REFERENCE RANGE HIGH
-' MINERAL LEVEL “stcow  TWOSTAnDAND . " onE STANDAND ' ONE STANDARD IW0 STANDARD  tavovs
{parts pe¢ miltion) |, - 2810 VEVIATIONS . VEVIATION ISTD) s OEvIALIDNISTID) OEVIATIONS |:uo N
l__ —— Y 4= OELOW e BELOW 13 ABOVE—m—ife-{ =~ ABOVE ~d-| OtV |.- ° .
Calcium 6935 YT | R
Magnetium . 58 | | kK ! ‘ )
Sedium _° 158 J DR RA xRk kR AR KRR "'-i"
Potassium 34( w4 ‘ ;"' ”"'“—" T
Adhike ST . 2 S - RPN I
| Copper - 104 _ Ahkkhkhkhhhkhhhkkhhkk } !
ch ~ 166l ' g ; CTTTTYH T
| teon : ' Pt ‘ h
Minganese 1+ 2. 21 L TARKRANKN KR KK KR AR IR
. Chromium | 361 GRKRRARKAR KRR AR KRR KRR Kk 'g R
blhhbbib B _— e
: Cobalt ,22; ; ' . -***** ]
oot ___:] e ! — e ) e e
| Lithium i 10017 : !***** |
! Molybdenum .58’I ' ' ok - ! —-‘,-
Sl it ISR, ; R SR
L Phosphorus | 128 [ IR o f
- B
| Setenium § | 43 | A n R R
 Siticon 1 5 i i ***t****. e ]
Vanadium .28 ¢ ‘n**********mu* T
- et S €% Wi e oo L SR 23 L N ) L s ng Wy -’
e n vy e v o e mq——— g o 2o e e e e
e e e . A
suum L 4731»6 - R U A i
s(,om,um 5.5 . | PR AR AANNARR KR AR kR Ak '"'"f,’"'
Bmum 2. 8 '

. Boron i o 2.8

o —— e e et 3

_Gold _____41 — .26
Snlvav ' o _-..21.

— b e ——d - \‘
Tin { 6

t Antimony }
Tungﬂen

0 _Zucon_lum___j_’ . -15

RN TR BRI N . . L L. _.".._.‘.'.'.... AT
__Toxic Mineral Levels ]

P N R £ S Y PR LA B . M [ Y R N T - e C P e ] -

| TOXIC PATIENT ; T Tt T ”'G" ifizf.._{’..ﬂ

| MINERAL LEVEL | ONE STANDAND.  Tw) STAnDAND MOHE THAN TWO ‘Ce/P") 'S ,.3

. {pects per miltianl { l A\;w:u(orn ' ::8;:1‘;':231.’_ sum:;as[n:':n‘nons c;ﬁ:_..-..____.éq

T I B T TG 312

CAnenic | 2,0 0 ewas 7. 0o Tk ] 107

Mecury 1 AeS T ammakaan 7205 . LS LT Y
Cadmium W7 kAR KRR A AR 1.0 Zn/K 4

TAwminum |8 T T aw ' i3 T S TZaicul 15.7

_N.QEL-:::-__ ’,'7"' ""'*'* * K ’ '2 2 i TCuiFe| 1.0}
Beryllium . 0[,7 AAKKARN L e, —i;/ﬁ; ...,..A.‘.‘ .
TorALToxli:::‘. e "'**aﬁt*******k**********ﬁ*t CoTme CuICdJ“wﬂ,:
Race: CAUCASTIAN ~" "™ " sampie conorion: NORMAL T [ zeicd] T 227
HAIR PnEPAnAT;bN's' T R
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pP.23

— Louisiana .Stale Pclie
. .« " N ‘ Bureau of Criminal lGeniniowon
AT - | Baton: Rouge, Louisiana
) SID 0340693/PAGE 004 .
LOUISIANA STATE POLICE
| . %*CONFIDENTIAL RECURDS»*
#FOR USE BY AUTHORIZED CRIMINAL JUSTICE AGENCIES ONLY!%
= (FINGERPRINTS ARE NECESSARY FOR A POSITIVE ID)
CRIMINAL RECORD OF
STATE ID 80840693 LA. STATE DR LIC
| SEN #4346-28-41416 U2043994
BIRTH DATE-44-06-28 PLACE-LA
RACE~N HGT-5"09" HAIR-GRA FPH-44 M {1 U 00I ¢
, SEX -M WGT-4558 EYES-BRO M 4 U QDI 49
¥ 3¢
-XDATE-M/H/73 Nalle -
xLID -444248  AGENCY-S0 BATON ROUGE LA
*CHARGE STATUS COUNTS CNY DISP
, S CRIM. DAMAGE TO PROPERTY i 0
DISTURAING THE PEACE 1 0
ILLEGAL DISCHARGE OF FIREARMS 1 0
* % N
' XDATE-44/05/77 NAME
*LID -9249 AGENCY-50 CLINTON LA
xCHARGE 3TATUS COUNTS CNV DISP
DRIVING WHILE INTOXICATED 1 0
. ¥
, *DATE~04/44/79 NAME
xLID ~463799  AGENCY-S0 vATuN ROUGE LA
~ *CHARGE STATUS COUNTS CNV DISP
, AGBRAVATED ASSAULT 9 0
(ZACHARY PD) 0 0
L34 *
*DATE-04/20/79 NAME -
#LID -463959  AGENCY-SO BaIUN KOUGE LA
#*CHARGE STATUS ©  COUNTS CNV DISP
, RECK OPERATION OF A VEH 4 0
CZACHARY PD) 0 0
' x ¥
, xDATE-04/45/783 NAME
*LID -4773 AGENCY-S0 BATON ROUGE LA
%*CHARGE ‘ STATUS COUNTS CNV DISP
, IMPROPER LANE USAGE 4 0
NO DRIVERS LICENSE ON PERSON i 0
%




p.2

- — T U PRI ) T I Uy Wl Ui L.UD ULJ'IK_IO . *
u@ . ***********************************************
o« ‘ | -
o DATE: 9, 26, 83
. ‘ PATIENT:
" BAKER CITY COURT . AGE: 5%
P O BOX 1 . SFECIMEN DATE: 0, O, O
r- BAKER LA 70714 OATE RECEIVED: 9, 26, 83
ANALYTICO LAE #05-1026 o TRACLE ELE. (HAIR) ANALYGIS
_ LAB, WORK # 14533
BODY -CHEM DEGREE OF SUGGESTD DECREE OF
TEST RESULT RANGE DEFICIENCY OFTIMAL EY.CESS
MALE (=-10"TO -4) (-3 TO +3) (+4 TO +10)
=4
cA 214 350 620 7[/-
MG 20 41 87 7
IN 159 162 - 215 -3
':<CR\ 1,06 .54 '8 b7
. cu = 23 15,46 ~ 33,1 0
FE 21 8 20 4+ 10
MN 4,41 ' 9 . 8 + 10 ®x
K 31 19,52 2,86 0
NA 73 87,53 - 182,59 }
s e e e e e e e
LI + 07 + 93 - 2,084 10
¢ PB 56 0 14.5 + 10
H(b 1,18 0 -1 + 5
CD 60 57 Q 088 + 10 #*
QE’ 180 a8 17 + 10 *#
CD 018 004 - 038 1 {LLAb\ ’
_________________________________________________________ et SRR
MD 2:81 oU7 - |33 + 10
+ SN b,36 ' 5 1.2 + 10 %
@ . 2,83 s O - .85 + 10
(A . 4.9 0 1.5 Lopw
SE v he} 95 - 4.5 7
+ P 109 100 185 -2

+ e aet e e e P e e R ses e e 4@ fae P e e e me e e e s me W

** THESE RESULTS ARE EXTREMELY HIGH, MORE THAN TWICE THE +10 LEVEL.

R —
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P.O. Box 111 ' 30W101 Ro}]
- West Chlcago IL 60185

OFFICE CODE:

. |\DATE SAMPLED: OJ_Z

NUTRIENT : PAT'ENT ‘-
MINERAL | ‘ LEVEI‘.“; , Y
R ) Wy tsto ¢
K P"“"“’T‘ " B I ,‘ ?u -4-BELOW

In lllinols:

Mo Sala¥ Y S 0 b

LOW

1 Celcium.

Magnetium * !

Sodium . "« |

-

.—‘Y"“:" .

Copper

|

Potassium * |
B |

1

Zinc

leon s ',

Manganose

Chromium

Cobalt -

Lithium . |

Molybdenum |

Phosphorus
‘ Selenium

rgllncon ' j

Vnnndlurn

Slronhum

o 4337577

C SR N e ey LY Py g ——a e . e

! Arsenic

Muc;;r_y

Cadmium

[ Aluminum

Nickel

é:EE“‘“ﬁ””"'3?3'V“ﬂ“
1 Boron T -
raold : —i
!‘53::?““.‘*‘“‘“";0'6 B
' Tin . - _ . { X
Antimony I
Tungsten ) |
| Zirconium__| L
’ S3aS0TER L TocmnnalumIminh s i

TOXIC wmmr ' '.i_‘::‘_ _".’_;‘v:‘_ e
MINERAL COLEVELS L
. lpuup« mmlon) L
aa'x‘n'w-:r ST ETIL re. s 2 -
Lesd Jeok kok ok

- _-,.*,.* e

*

"}*}***

Tk kxwn

Beryllium

"TOTAL TOXICS

et v et e st B

RACE CAUCAS TAN

HAIR Pn?r)iﬁzmorqs
"DRINKING WATER sounce: CITY ' WA TER

LI 7 3B ¥ S 9 R PUSAT BV ST SR . 500 ] WEA: B0 1SESN)

—

1t Precadures According 1g ASETL Prefocel

800/323.2764

3121231-3649

5 SHAMPOO

)-‘ Y s - -~ - et e e —
* kR ok
*)**ia***ﬁkk**}**ﬁﬁ**“‘-“

e SO A - - . -

‘SAMPLE c_onpmou NORMAL B

. ——— o — -

PATIENT

DOCTOR: TILTON KEKR.

LAB NO: 31,03_3~01 2 5DATE IN:
ROFFLER
HAm cou.on BL ACK

Nutnent I_V_hneral Levels

"t unees

®

7 atuow * TWO STANDAKD -
DEVIATIONS

**k***t*k**h*'

****k******'
o3 **x***x****************kt,'

‘-—’-“-—'—"I LA Ml 2 FEN TELUNIE i AR B . T IR I T PR )

© e e e o - —

P N

N

I *****k**********k***k**

'.u-\ B TR N

PR IA e T L SRS o oo
: <

Toxw Mmeral Levels

heudiuliVi-upty WY AL SN

TR LA

- ————_ v —— ot vt s e R e e ¢

ON( S"ANOA!IO
DEVIATION

ABOVE MEAN

s
I
51

_"2.
‘1.0
"1 30

PSS J T U SR v | S T

02/02/84
.SAMPLE SIZE: . I.DD

SAMPLE TYPE° H EAD

[qopp

REFERENCE RANGE
ONE $TANDARD | 3 |
DEVIATION 1STD)
. "—-—BELOW

k******l

s fae e o e

DEVIATION 131D}

******ﬁ*t***'

-T***********
'kk*k**k**q*x

‘ .t*k**ttk***t*
k******k**kkt*tk**ik***k*'
*************k*(

1******th**t
’ t*kk***kt*kk*l

R Rt T

.~ _.,I..._.-..-'
R ‘!"'"“""‘ff'_‘,'

[ARY T AL

”****t*t****'“
******k**i*******ik*

******k***kk***k*

HIGH

T GoRE Twan o
t STANDARD DEVIATIONS
ABOVE M(AN.’.

[ DA

m_?.Z{M__
R

o e ans P

S S

|ACCT:12765
_|paTEOUT: 02707784

HAIR

| : #rn

] .

— "vao sunoauo'«v'r.' : I
“"’*1-f°'fea‘.cz".:.»;. Cinee
I - 912

RRAARERT —TTIIEYR

RAK AR kR A 15
_____ JI o ses ot ot g
Ty T TTTTT 4
17 T T T T 26T E
S T 5=—1

1 ve e smas __ :. T TR

- _1 _ ....._.,._:;‘4._‘... ',___ ~61="17
B e BTl S I
T T T T T I0065 562
T TN T TTTT205T1TS

r U087

"n****kt****tt*lkir'"“’["—[ L1679

P

TR

e 451
)T 085 2

M IWIT WAL T )L LS ey B R YR B

ADDITIONAL MINERAL LEVELS T

k**k**t****t*!"vafTTf"T"jggjgfﬁggf
T hkh kAR hkk kR AR RK AT
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Mineral Ratios

-
117

e r:i-—_—-,—’ ' rTE'VrLMm ‘;::;n:n::n:::;‘
‘ CaMy 2 5~ 17
[twzn) 2.5 203=8.%
(Gmy 3.8 T2 2= 8.y
{CaiFe] 637 225118
‘CamnY” 348717 3022097

T Mk | 642 } 7= 9.5

TR V1TV 1R 3E5L Y
T 2RIk 6 3= IR
T TZeicel 130171740100

CSCuFel 1 9T T LT RLY
T [ Femn 5 7= L7

Ieuwcdl 267 31— 187
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Setig | 3026 4= 3
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TO-T IR DA BT LI e

P.0.Box 111 30W101 Roosev
' WeS! Chicago, IL 60185

SRR ERT R

FATIENT: T mcE: 3 [sex:
80013232784 : C e

In llinois: DOCTOR: TILTON Kthny T 'ACC'T=_1_2 7
312/231.3649

LABNO: 9335 6~0 1 QGDATE IN: 12/c2/83 joATEOUT: 12/28/8]

DATE SAMPLED: 1 2716783 ' SHAMPOO: SAMPLE SIZE: 380
|+ . |'OFFICEcoDE: A= 02N . HAIRCOLOA: BLA\. ' SAMPLE TYpe: HEAD HAIR
1 et .ot s 1 e e e e s o
L Nutrnent Mmelal Levels

! NUTRIENT paTIENT | P LOV’/ ..,’ _REFERENCE RANGE - —_“. H|Q’!’ o 7]

] MINERAL LEVEL stiom  TWO STANDAND . ONE STANDAND Yy CHE STANDARD TWO STANDARD !..ov. =

1 . {parts per million) ‘s 2870 DEVIATIONS DEVIATION (STDY i3 DEVIATION ISTD) DEVIATIONS 181D

1 oY gemELOW ~4———~BELOW -3 ADOVE———3P-] ~ ABOVE ool :’:‘“ DRI I
: { Calcium : 181 i nnrmmmmr [ 325—
E [Msgnesiom ¢ i3 "—*******************k***x ""'-{—"*——’7!‘,'“'_——‘32-
: E ' Sodium R 1"1 -'d :: o - ‘ CTTm ot B ‘B.* khkhkdkihkkk -"“] T —‘ 2 7"
§OX [Potesiom 5610 N L T s R e §
;'/'; { Copper L 12 l——l ) KA AR R EAAARKA K R R L
1 5 [ zine T3] kkhhhkkhhkkhhbkkkhhk Rk Rk k k& I R, | A
Y Z 0 Mo — 23177 ' T T "i*uua**t*&&******”&*’,'”7"’ LT TSR
; (,j; | Manganese R I - L R Ik kkkkhkhkkhkakkxx" T3 T T T 7T 072
¢ O [chromium 75T o LA kR AKAA K I R S E |
2 fcw.n .175 o LT T **‘*?!* v I A AR T -
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